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Case ReportSimultaneous Supratentorial and Infratentorial Pilocytic Astrocytomas in an Adult Patient
with Concurrent Neurofibromatosis Type 1 and HIV Infection
Dalila Forte1, Anabela Nabais1, Carlos Pontinha2, Manuela Mafra2, Luı´s Mateus1-BACKGROUND: Neurofibromatosis type 1 (NF1) has been identified as a
predisposing factor in the development of pilocytic astrocytoma (PA), a common
benign central nervous system tumor. Although this is a common association,
simultaneous development of multiple lesions is an infrequent finding, espe-
cially in nonoptic and hypothalamic locations.
-CASE DESCRIPTION: A 41-year-old female patient with NF1 and uncontrolled
human immunodeficiency virus (HIV) type 1 infection presented with a first
generalized seizure and associated headache and ataxia. Imaging studies
revealed 2 large intra-axial PAs, nodular-cystic in the supratentorial compartment
and solid in the infratentorial compartment. Both lesions were treated by gross
total resection in 2 surgeries performed 1 week apart. Despite their different im-
aging patterns, the tumors were histologically and genetically identical.
-CONCLUSIONS: We present a unique case involving 2 histologically and
genetically identical PAs occurring simultaneously in supratentorial and infra-
tentorial locations. We suggest that an intrinsic predisposition to tumor develop-
ment in patients with NF1 might have been enhanced by the HIV-related
immunosuppression in this case. Strict oncologic surveillance is essential in
patients with a tumor predisposition syndrome combinedwith immunosuppression.
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Neuroﬁbromatosis type 1 (NF1) is an
autosomal dominant genetic disorder
resulting from a germline mutation in the
NF1 gene. Located on chromosome
17q11.2, the NF1 gene encodes the tumor-
suppressor protein neuroﬁbromin, which
is widely expressed throughout the
nervous system. NF1 is a predisposing
condition to the development of benign
and malignant tumors of the central ner-
vous system (CNS).1 Roughly 15%e20% of
patients with NF1 will develop low-grade
gliomas, with approximately 80% located
in the optic pathway, 15% in the brain-
stem, and the remaining 5% in the cere-
bellum, cerebral cortex, and subcortical
regions.2 Pilocytic astrocytoma (PA), the
most common CNS tumor associated
with NF1,3 usually exhibits less
aggressive biological behavior than its
counterparts in patients without NF1.4
rights reserved.172 www.SCIENCEDIRECT.comRadiologic manifestations of PAs are
varied. Two-thirds of all PAs exhibit a
classic appearance, a cystic mass with an
enhancing mural nodule; however, less
common and nonspeciﬁc radiologic fea-
tures are possible. In many cases, incon-
gruence between imaging and histology is
apparent, and PAs may present with im-
aging features typically seen in higher-
grade lesions.5 Presentation as multiple
lesions, occurring simultaneously or
separated in time, has been described in
case reports and small series.
Glial tumours occurring in patients with
human immunodeﬁciency virus (HIV)
infection/acquired immunodeﬁciency syn-
drome (AIDS) have seldom been reported
in the literature as case reports.6 To date,
only 1 case of PA located subcortically in
the left parietal-occipital region has been
reported, by Gasnault et al.7 in 1988.CASE PRESENTATION
A 41-year-old female patient presented to
the emergency department after a ﬁrstWORLD NEUROSURGERY, httpgeneralized tonic-clonic seizure, which
subsided after endovenous administra-
tion of diazepam. She also had been
experiencing headache, unsteadiness,
and blurred vision over the previous 2
weeks. She had been diagnosed with
HIV-1 infection 13 years earlier and had
arbitrarily suspended antiretroviral ther-
apy, allegedly due to gastrointestinal
intolerance. During childhood, she had
undergone dystrophic scoliosis corrective
surgery, and 1 year before the present
admission, she had been diagnosed with
a multifocal low-grade gastrointestinal
stromal tumor of the jejunum-ileum after
an endoscopic partial enterectomy, tu-
mor resection, and anastomosis. General
examination revealed multiple café-au-
lait spots and cutaneous neuroﬁbromas.
Neurologic examination was positive for
left hemiataxia. Fundoscopic examina-
tion was normal. Laboratory workup
revealed absolute and relative lymphocy-
topenia, with a CD4 cell count of 158/mm
(10.3%) and an HIV-1 viral load of
12.176 (4.09 logs). Cranial computeds://doi.org/10.1016/j.wneu.2018.06.011
Figure 1. Preoperative CT scan. Axial, coronal and sagital gadolinium-enhanced.
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(Figure 2; Supplementary Data 1 and 2)
showed 2 large intra-axial lesions: a
supratentorial right subcortical parietal
cystic lesion with an inferior enhancing
mural nodule measuring approximately
59  39  60 mm and an infratentorial
solid homogeneously enhancing vermian
lesion measuring 23  29  28 mm with
mild mass effect over the fourth ventricle,
with no associated hydrocephalus. Spine
MRI revealed no further lesions.
Two surgeries were performed 1 week
apart: parieto-occipital craniotomy and total
removal of the inferior solid nodule and
drainage of a yellowish cystic component,
followedbymidline suboccipital craniotomy
and gross total resection of a hard, solid
lesion via a transvermian approach. Both
procedures were uneventful. Histological
analysis of the solid component of the
supratentorial lesion showed elongated bi-
polar fusiform neoplastic cells mixed withWORLD NEUROSURGERY 117: 172-177,Rosenthal ﬁbers and granular eosinophilic
bodies. Immunohistochemistry was positive
for glial ﬁbrillary acidic protein and negative
for p53 and revealed a low proliferative index
(Ki-67/MIB-1), 2% (Figure 3). Histological
analysis of the infratentorial lesion
showed neoplastic cells with astrocytic
morphology mixed with Rosenthal
ﬁbers, granular eosinophilic bodies, and
mild perivascular lymphocytic inﬁltrate.
Immunohistochemistry was again positive
for Glial ﬁbrillary acidic protein and
negative for p53 and revealed a low
proliferative index (Ki-67/MIB-1), <1%
(Figure 4). Histological diagnosis was
consistent with PA (grade I, WHO) for
both lesions. A genetic sequencing study
yielded identical results, with no IDH1 exon
4 or BRAF exon 15 mutation present. No
BRAFeKIAA1549 fusion was found.
Immediate imaging showed no signs
of complications, and the patient was
discharged with only mild visualSEPTEMBER 2018 wwimpairment. Genetic testing for NF1 was
positive. Antiretroviral therapy was rein-
troduced during hospital admission, and
she resumed follow-up appointments for
AIDS treatment with adequate immuno-
logic and viral control. After 3 years, she
remained clinically stable without further
symptoms, except for mildly impaired
visual acuity (right, 8/10; left, 9/10), with
otherwise normal ophthalmologic exam-
ination. A control MRI (Figure 5) at 3
years postsurgery showed a small stable
residual infratentorial lesion. She is
scheduled for annual neuraxis MRI
imaging surveillance.DISCUSSION
The terms “multicentric” and “multifocal”
have been used interchangeably to classify
multiple gliomas. In 1963, Batzdorf and
Malamud8 suggested a classiﬁcation that
allows the distinction between the 2w.WORLDNEUROSURGERY.org 173
Figure 2. Preoperative MRI. Axial FLAIR; axial, sagital and coronal gadolinium-enhanced.
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more CNS tumors resulting from
dissemination or growth via an
established route, spread via white
matter pathways, cerebrospinal ﬂuid
channels, or local metastasis, whereas
multicentric gliomas are well-separated
lesions in different lobes or hemispheres
without anatomic continuity between
them, which do not have a clear etiology
through the aforementioned pathways.
The presentation of PAs as multiple
lesions, although infrequent, is an
acknowledged radiologic feature. The
most common form is leptomeningeal174 www.SCIENCEDIRECT.comdissemination,9-11 followed by smaller
nodules spread through the neuroaxis
associated with main lesions preferentially
located in the optic pathway12-15 or cere-
bellum.10,16 Rare cases of multiple intra-
ventricular lesions17,18 have been
described, as has a unique case of multiple
extramedullary spinal nodules without
intracranial disease.19 All the previously
reported cases reﬂect probable
dissemination through cerebrospinal
ﬂuid or white mater pathways, classifying
them as multifocal APs according to
Batzdorf and Malamud. Ogura et al.20
reported a 12-year-old patient with NF1WORLD NEUROSURGERY, httppresenting with simultaneous well-
circumscribed pineal and optic pathway
PAs. Given the lack of an obvious
dissemination route, this case should be
classiﬁed as a multicentric lesion.
Applying the same terminology, we clas-
sify our present case as a multicentric
PA, because the lesions are well circum-
scribed and separated by the tentorium,
with no obvious anatomic continuity be-
tween them.
The pathogenesis of multicentric gli-
omas remains unclear. Willis21 proposed
that multicentric lesions may result
from a 2-step process: 1) initiation, ins://doi.org/10.1016/j.wneu.2018.06.011
Figure 3. Parietal pilocytic astrocytoma. Biphasic tumor areas consisting of compact and loosely
arranged tumor cells with mild pleomorphism associated with Rosenthal fibers and granular
eosinophilic bodies. Strong glial fibrillary acidic protein staining confirms the astrocytic nature of the
tumor.
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neoplastic transformation, becoming
more susceptible to neoplastic growth,
and 2) promotion, in which neoplasticFigure 4. Cerebellar pilocytic astrocytoma. Neoplastic
elongated “hair-like” processes mixed with Rosentha
WORLD NEUROSURGERY 117: 172-177,proliferation in multiple sites occurs
after various stimuli (biochemical, hor-
monal, mechanical, or viral). Zulch22
proposed that multicentricity may becells, glial fibrillary acidic proteinepositive, with
l fibers.
SEPTEMBER 2018 wwdue to metastasis along some presently
unknown pathway.
Several factors might help explain the
atypical biological behavior of PAs in the
present case:
 Predisposition owing to NF1 back-
ground. NF1 has been identiﬁed as
predisposing to the occurrence of mul-
tiple gliomas.23 The loss of
neuroﬁbromin protein results in
hyperactivation of the Ras pathway,
increasing the risk of developing
tumors of the central and peripheral
nervous systems.24
 HIV infection. To date, 26 cases of HIV
infection/AIDS-related gliomas have been
reported, only 1 of which was diagnosed as
PA.6 The underlying pathogenesis of this
phenomenon remains poorly understood.
An indirect effect through disruption of
the immune system is possible,
impairing 3 processes involved in
immune-mediated tumour suppression:
elimination, or immunosurveillance, in
which immunity functions as an extrinsic
tumor suppressor; equilibrium, in which
the immune system inhibits the expansion
of transformed cells; and escape, in which
tumor cells multiply as they become less
immunogenic.25 Nef, a viral protein
persistently expressed in brain astrocytes
of patients with AIDS, might mediate a
more direct effect of the virus, given its
ability to transform glial cells both
in vitro and in vivo.26 In addition, HIV is
believed to enter the CNS and possibly
infect neurons and astrocytes binding at
CCR5 and CXCR4 receptors, which are
present both in these cells and in
macrophages.6
 Speciﬁc tumor genetic proﬁle. IDH1
mutations were absent in both tumors in
this case. Recent ﬁndings suggest that
multicentric gliomas might exhibit
different genetic proﬁles than solitary le-
sions. In a genetic analysis of 14 patients
with multicentric gliomas, although only
4 were classiﬁed as low-grade, all were
consistently negative for mutant IDH1,
suggesting that multicentric gliomas
exhibit characteristics related to their
mutant IDH1 negativity that differ from
those of mutant IDH1 gliomas.27 In
addition, IDH1/2 wild-type status is
recognized to be associated with worse
prognosis in patients with gliomas.28w.WORLDNEUROSURGERY.org 175
Figure 5. Postoperative MRI. Axial gadolinium-enhanced.
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prognostic for CNS tumors in patients with
NF1. Survival is inversely correlated with
adulthood and extraoptic location.4 Thus,
this patient should be considered at high
risk of recurrence/progression, and
follow-up should include more frequent
clinical and imaging assessments than are
generally recommended for patients with
completely surgically resected PAs.CONCLUSIONS
To the best of our knowledge, this is the
ﬁrst documented case involving 2 histo-
logically and genetically identical PAs
presenting simultaneously in the supra-
tentorial and infratentorial compartments.
We suggest that in this particular case,
intrinsic CNS tumor development predis-
position was associated with NF1; HIV-
related immunosuppression, potential
oncogenic properties, and a speciﬁc tumor
genetic proﬁle might have contributed
to this unusual presentation. Strict onco-
logic surveillance of patients with tumour
predisposition syndromes combined
with immunosuppressive therapy is
recommended.
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